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PURPOSE: To provide the image display device equipped with the microlens 
array which has a high effective aperture rate and small astigmatism. 

CONSTITUTION: The microlens array 8 is arranged opposite a liquid crystal 
display panel 2 where rectangular pixels 3 are arrayed in a delta shape. This 
microlens array 8 is constituted by arraying hexagonal microlenses 10 almost 
without any gap, and the microlenses 10 correspond to the respective pixels 
3 one to one. Specially, such microlenses 10 that the column-directional size 
Wx of pixels is nearly equal to the row -directional size Wy are preferable. 
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(57) [fift] 

*;U2 IwT-f U>X7K 8 TEH T 

t>O1!*0, ^DL/>X1 0»ftiS3R3 <h I *f 1. 

3<OW*|&JIC*5it4-+ttWx < !:fT»rSlC*5W-5^jiWy 




(2) 

1 

[ttfttt*0>CH] 

[i^l] -«©H»C!y?Tlt»«)B**Baitt 

□ U>X#, ftiB*t l.»l«:»fl?-r.SJ:-5Jc*»Ell - 

&mttz>mm%7ikmw. 10 
umm 2 ] sfriHv>r ^di/ >xta 2 *5c«tr mm 
m A: < ejii s nr^* ^ t <t-r *a 1 ceb 

r * ^ t ttzmxm 1 2 ceb® 

BftSvBB. 

[a#3 4 ] wtev-r > d u >xco i/ >xmvt&tt 

[B#J« 5 ] (WE^f £ D 1/>X<D U>X»tt£fcT 

6ft^©»iPi-r*]B-'S©3isa<o5 , 6, u-f n*^ 1 3B©ibjS 
B£a.«*ipj©k>XBft*<!:. s»B»tJ5«i»sj-r 

fca*LUc'i*»«fc"raB#Hl. 2, 3X1241: 
EB<?)Bttft*&B. 30 
[B*«6] WEftB*IM*WO«*fi»cftuft» 
»T**:t*»»t«ll#ai, 2, 3. 4*fcli 
5 CEBOBBSa&B. 

t«*JB 8 ] ME-7-f £ D 1/ >X<D U >X»«S:ttf 

6ft^©»iBjfs2-3«)]Bjfta)a©5 , 6* i^m^m 
: £ t-r *a$« 7 \z%im.<D v-r * □ u >X7 u 

-To 

[M*«9] mi-Vl ?UU>X<DU>XBtfl$:U? 

6ftjg0WifirrsK,fi©a<03%, t^-rn^mcoji^; 
n*a^ipjou>Xffi«*i:. aBE«»tiatfiis-r 
sj5ifi)r»ifii*r*2jan3€:e^ifii©i/>XBft*tj&« 

^□U>X7Wo 
[BHOtt&ttIKH] 

[0 0 0 1] 50 



«#H¥ 6- 1 6 0 6 0 6 

[bb±o««»»] *a«tt. mm&*&w&zsw& 

U-ftBAfcBBBSBBt. SttBftB^BBdffi^ 

ens v>r ^ n u>X7 u-i izB-r 

[0 0 0 2] 

B^tLT, ^«*r*-rB»a&«***^t^asti 

[0 0 0 3] MfUt7Dvii7^3 111 12 7 1:^ 
Tck^lC, £St8i3 2tti*cDa£:7>7 r 3 3&tf:3>x 
>t^>X3 4^6tt*/tyjT7< F36B3 5t, 2ft 

>X3 8£*S*jfc;&*lTl>*. 

[0 0 0 4] 08 ttiEBBBS/t*^ 3 7 
ffl»K:iR-r¥BB, 0 9 (a) tt«ft*S/t*;P3 7 0 
Kl£l^>OB*4 OOBjtSRftWlc^-rBfffiH, 0 9 

(b) liB9 (a) G>J - J«WBBTas. dCD&Ji 
«i/W^3 7i:»^m ^^XSS4 l±lcS^a 
«4 2j&^HJy£XjRK*jS*n. &393BB4 2fH 

ic«2rifin:*««BYi, Y 2 , Yj*tEa**i. a 

»B4 3«hLTB*fifc3ME«SXi. Xi, Xi 
#E«£*lTl>*. ft»9J«B4 2 0>ifi«fctt¥ 

4 8 Sr^T*** y^>{fm<om» b y >V7.$ 
4 4*«»tte*lT*5 0» »Kh7>yX^44WHH 
>tS4 5liaMt4 2i:»Ksn, V-X8S4 6 

ii$2«fixi v xi. xiiittasn, y-h«ffi 

4 7fi«>*««Y,, Y 2 , YiJcaittatlT^S. 

0, a«R5 lStf*7-7-f 2*R»6tlfc» 
f^]^7XSS4 9j&«*^— *5 3*^UT»»6tlT* 
0, *7XSK4 1 t*Hfij*7^*fi4 9©B(CttBB 

5 4#t*lL2FftTl>*. 

[0 0 0 5] U^LT. £2«BXi. X 2 , X,(C 
Tk&m&ZWml. jtXBE^PIM$«&^6S^«B 

Y,, Y 2f Yi KBB««*«*;:£ICj;r)Xj£ 

4 Wffl««Ftt€:«{t;SitTB* 4.0 

»a*^^*JU3 7H2^C7C©»BB***Si*- 
SCt^pJttt&oT^S. L^LT, 07iC^-T<t^ 

3 5^€»(D**a»CJ:oT2tt©ffl3tK3 6 d&Sftfc 
fftfl*^/^*^3 T^i&ltli, iSfl*^/t*^3 7 1: 
S *lfc»B»A«a» U- >X 3 8 H«t ^> Tl£*$ 

[0 0 0 6] IWi^WafUt'^Dyi^^Sll; 
$>oTt5, Btt<Z>5>#B£A£* (S^Sfi^ii*$-lt 
fcftiStt«*/t*^3 7 OB*-*i6<0tt/Jxft:^a«> 



(3 

3 

SftTH*#. ^SBffiXi. X*. Xi^*^«g 
Y., Y 2 . •», Yj^ES^nx^ESi^JSS 5£ 

$4i;?)OT, g^«g4 2©EB*nTt»*B*BP 

[0 0 0 7] 0 1 2 (C^-f <fc 5 tC. 

£»/t*jl,3 7KAirt^&#*a©3%H*MP»*5 

6 tc A«r a«* a tt«ft««/t*^ 3 7 ^sar * 

Gttfitt5 5llAltT*3EXatt££ttBXi. 70 

Xi, Xi*»jK«ffY,. Y». Yi^lIgiR$ 
n. X*U->3 9«^BaTt&<r». 01 
2 (lli^^<7)m^lcAWRtfgx@-r^^Salcti«^ 
IIJ:*»»«:«LTI>*. ) rt* 691 5 ®£ 

4 0<B«f»BP»tt. 

b» 4 o a>ff»BHa*=iii»nnfi« s 6 omm/mm 

tUZ. Z(D&m, ■*MQ«*5 6 0S1S6tt'Jt;Str 
*<h, B*4 0©*»Bn»J»ttTT*fc*. BWJfc© 

jo) Lfc»aa«/t*;p3 7^*5*t-&aw««4 2s« 

jlStffiX,, X*. Xi, I^ISY:, Ya. 
Yi«0ft#tt&EB/t*->*3RLTl>**«. ^Oct 
"5&»fl**/t*JU3 7 0tTOI^4 0'**>(CLT 
fc> ^<0«ft«^*;b3 7©«3tB«ttHl l©SSt 
«B« (B3tfi«-r»«BBBaB«5 6«att#T$ 

/h*<-T*ti8Eft*S/^*;U3 7 0BB^*<&oT^ 30 
fc. 

[0 0 0 8] B 1 3^Tfe©»»Jfta*W<D»aBT- 
ftoT, * D 1/ >X7 K 5 7 SlilfcfSaS^ 
*^3 7SSLTliS. &*5. HI 3lC*5t»T»4» 1^ 
Oi*4 0l:fl8S«LT*»}, »«n7<>Dl/> 

U>X»tt#H»* L£v>f * a U >X 5 8 £ttA£* 
A*^3 7«4 OtHBfcEMLfcv-f X 
7W5 7*ttft*«/t*;i,3 KDrtyityf HtH3 
5«trHBLT*0, /ty^7-f-h«H3 5^6©3t* 40 

[0 0 0 9] CO.k5&U>X»«^P] 
IB* LfcT-f ? P U>X7 U-f 5 7 *BAfcttfl*S/^ 

(-3*0, 7^^Dl/>X5 8 t7< £PU>X5 8£ 

7 0W»BBP* (=*7<^PU>X5 8 0Iffi [01 3 

©8fD/7^DU>X7H5 7fl!)4# 



#B8¥6- 1 6 0 6 0 6 

[ooio] ai 4Jc«-rb©tt*6tMfta*«'c» 

oT, £©«*0JlC/fl^SftTl»*V-f £PU>X7U 
-f 5 9K*HTtt. 7^f^PU>X6 0©l/>XM«: 
««B) (CLT^>T^PU>X6 0raoBIB3^ 
&<U #»Ba*«S»Tt^. tt*. T^PU> 
X6 0tt«li«jK/t*n>3 r©B*4 OfcHttf^^T 

ehs*u b*4o#tmj v*xEJi**vtir**«& 

^Dl/>X6 OfcvMJ^XE^JStt* SS55I4 
0*«x^*Efl*nT^*«£ttHl sii^TJ:^ lev 

£DU>X7U-f 5 9$figffl-rn«, 7-f^Dl/>X7 
K 5 9(0x7 HA^-X*a<T^i**T#, 016 

TB*BP«*5 6fc*3fc***;:fc0«T*. 3t<75*ijffl 

[ooii] L^utt3»«6, mmzimm<D#mm*:& 

*&*fc*KB*Ba««5 6®B«*'hS< LTtK 
aTCBft^eBWJttBBBnB^seKBJtr 

CW^^^DU>X7HI1 tf^Xgfi 
±KEJIbfcU>X*ttfc»MS*, igSfiL£U>X$ 
»^«BB*C±^TU>X»«rcftofct#*r»aiB 

^ttU>X*^*a*ftli*iei»Cj;oTU>Xffla)»* 

[0 0 1 2] 0 1 7 (a) Hl/>X*tt*«J§*tt*Lfc 
v-f^nu>X6 OOIE®0, 017 (b) (c) KB 

1 7 (a) OD-DSWMtfE-E^®@^ 
*. u>X«ttjWg^©«£fc, 0171:^^1;, 
v>f Z a U>X6 0 Ofttt*|p]©tt**gR y 

IE£T£. Z<Dtz&. 018 (a) H^Tct^l:. 
^co-7<^PU>X6 0€:aaLt3tB6 1 l*jK.AEtt 

fx, f yKR&*20©*KjSL. M£j£tf, x#fa& 
tfy#[fi]©£5S©*jftL, MtZ^t>Tt>018 (b) 

(c) IC^-r,k5HJtB6 lttXUy h>eic&*. Lit 

*bt, v-f^DU>x6 otaastTbx*^ 

&#zzttfTiir* H*MnB«5 6 0ffiM*/hS< 
*jl.3 7<Z)BB«:H«LTfe3t*6 1 $:ia*ffiP®^5 

[0 0 13] 

«©*ii:i*Tft snfc ft©-?* o , 

kzz\t. *»BP*a&«*#<, l.ou>X®coffl¥ll 
^/hS&T<^Dl/>X7U^ft, i7Pl/>X 
7U<«ffl^fcS»ffB^oKBBBB«)BftBi!RBB 



(4) 

5 

[0 0 14] 

tt. -ffiOiB*^^^**©**^!!^^^^^ 
BX9J*. «l*r*B*fl£*fl*fl0B*^y*a¥^ 

*;i^«)ftiB*^3t*»316LT#<-7<^oU>X*^ & 

l/>X7^t, ftBAfcfflME«SBK:*^T. ±e 

[0 0 15] ±EBft**£fll::&fr>Ttt. ±Ev-f 
DU>X*2*5cW»CJaKHffll<KEJlLT^4^i:*« 

[0 0 16] Sfc. ±EB**«*BJl*^Ttt, ±12 
±EH*MOW*|fiIt*eKi«3!5S-&T*5< 

■T6ft«o#igiT*2-3«)]ijfl[«)a©5 , 6. ^-rn^i a? 
««*a-r6ft^©*tiaii"«]ij««)a<0'5%. urn** 

&\m#?Z%ftrttft?Z2mmzm&1jfa<Dls>X 
[0 0 17] ±EiM**«BK:*H>Ttt. ±E 

[0 0 18] *^7^f^DU>7:7Kft U>X 
»**«6ft*T*SV<^nU>X*2*5cWtcaffH 
IBtt<E5!ILfc^ < S:&1#«tUT^S. 

[0 0 19] ±Ev<^PU>X7U-ftwi3^T 

fiit^2^tomai<Da<o^t>. ^i*ti^ia<oM.*nns: 
■ra 2 2innt«-K«#©*$t*etf»L< Lrt>J: 

a 3SrlSj-C»lPir a 2 22 IS] *«<S£|pJ<0 U > XE &m t .£ 

mmi>< LTfc<fct>. 

[0 0 2 0] 

>X»tt*6ft©£LT^*0>-C, jE»^ffi^OT>r 
«*T<&a<7)-+fc8.£'h3<T€r. 1/>X*»£8B;* 



j$ffl¥6 - 1 6 0 6 0 6 

T^*EM©B*<!:3tt"7'f *n U>Xfc* 1 *# 1 (C» 
JBSii-TEWrs^tA^S. U>XBtt£ 
6%Bt-?tlli* S&^T<^DU>X$:2^7cWtC(3 

snm a; < ejh« c t tfi^im k£ o . R&mmtt < ^ 

-f £nl/>X*E«"r*itf. 9 □ ls>X1to<OTy K 
[0 0 2 1] C<Dck?fcT>f *DU>X7M'*BAfc 

^ oi/>X7 U< *Jiia«oj|*^*y h <»* 
HitfT*, B»fc«/hL±3£LTH»Bn*M*/h 

S< LTfcB*©E«**1?3eill<7)4r7Ut4i;jC< < 
ft£o Uot, *J6W<0B»»KSB£<fcntf. 

[0 0 2 2] 7<^Dl/>X0)l/>Xi^t 

6ft»o»isi"rs2^a)]i.fi©aa)i%, ^fn*>ia 
^fi-cttfir* 2 am««^ii»«)ft £ t u < 

&jj$i<ni'>xm&mt, stt«»t(5i£iix-rs*iBi 

Tttfif £ 2 jaiB*«-K*ma) U >Xffi**£:S:&«« 
[0 0 2 3] 

[USSfifiJ] 0 1 (a) (b) tt*58WO-*IB«lc±* 
Btt83%&B 1 <0«a*^r-ffl*Bf Lfc¥BHft^« 
®0T&£o C0>BBS^£B ltt. ^St<7>iSj5R 3 2 
*7cWtC7 s JU^EMLfc»Sa^*^2 6ft»tt 
€rLfc*St0T'f £DU>XU>X1 0£2^W(Cx 
JU*E9ILfcT>f *nl/>X7l"f 8tfrt>m&L2tLT 
*5*K »fl**/t*;U2a>&ffl*3«kT^Dl/>X7 
Ix-f 8 W^T-f^P U>X1 0 ittSWC 1 *t 1 
fa.fc'SKEBSttTM*. COcfco^^^-E^JiiL 
Tx^^EW^afflSnfcSftft^/^Jbtt, £M»» 

B*a>*E#pJBIIftS (^^¥3 - 6 4 0 4 6^ii 
fB) . 



(5) 



$#§fl¥ 6- 1 6 0 6 0 6 
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[0 0 2 4] C<DWL&&ffirt*)\,2\Zh*oT\Z* 
ttK&mZtlXtoO* frlfl*3l2H#ffl (01 (a) tC 

(0 1 (a) iCfcl^TIi, ySlSlT^LTH*. ). KE 
HS*ITHS. ffiot, &IS<7)xS|fi]^gL xte#] 
S(fili3Re7fAxt?l< <Lx = Ax) • y*rtJO 
L y t>fr*ffil©* e v f- A y £1? L < tt o Tfc 0 

(Ly=Ay) , 3 0)**ttl;:ttH*BI! P «M 

(an«a©EP*tiT^ftB») 4^a»ten. bx 
nnm4»EBm5 a pisnt^«. 

[0 0 2 5] 7^^7DU>X7H 8tt. ¥fitt 

5 J; 5 K L T^ffilil« K v T t « L H fc? -y A x T- 
WfcEHStlTfcfl, y^ffllCttTfimUVXl O<0 
^lf^*^j7jffiie'y^^¥tr^^Ax/2^^J7j^^ 

mfcttfi-eff^iftii* t: y ^ ii? l ^ e y a y etc 

k, #T-f ^nu>xi oa)*^Qtt. afc-rs&iix 
3o*itPt-a-T4J:-5(iEBanr^s. 

[0 0 2 6] UttftfCl^t, S7<^nl/>Xl 0 0) 
U>XJ&#tt, T*f 4mU>Xl 0<D+«frQfta*x<(i 
SffilO^il^LTlTMT. *'fcQ£M*yt*# 

>T^DU>Xl OtS^ffllCfiA sORRD (#U>XS 
») 1 1 £IfcttTE@2nT:fc9, C10£&&-7>f £ n 
U>X1 0<Z)x#[S]CO («) ^SWx&^yTjfSJ^ (ft 
£) ^fftWyte, tn?nx*|fil©eyfAx&ffy^ 
rtia)ey^AyJ;0fc« : f'h$<&oT*3 0. &^£W 
x. Wytf 

Wx^Wy »-<D 

i&*j:^i:«ssnti^. S3 (a) 

(b) (c) \Zfr^^o\Z, 7^DU>Xl0fl!)x* 
rSlC*5tt*»fiB©ft**gRx (03 (c) ) <fc, T>f 
^□U>X1 O0y;£fatC;fctt£Br®Offi^¥gR y 
(03 (b) ) I, <fcr), &7<^7PI/>X 

1 0 W x ttSlfi] WISSS t y I4S <!: W# 

M8S'h*<f5:Wl *-ntc£i;Tii*3<B 
®*BBP««4Sr'hS<rsC<!:^-C#S, 
[0 0 2 7] ±IS(D££fi5$£-fv<£7DU>Xl 

1 0^6ftW§II^j^ 1 2 0® lift? £££T&i2^ 



<Lfc££T. &]Mft£l2 0° <hgfce>tt£?jft, 
(0) 6fiM<»&mftRZfiW<D&$$:tb\zm&-?Z>jj& 

&£jw*6n*. «*.«. (7)w^ttT*nti. 04 

(a) (C^-f cfcoK, T-f^DU>Xl 0(7>U>X^4* 
T*5 6ft^41ft^l2 0° £T*£#K6ft»© 
^OS<0a<ag$H<hffltf>4ia (MA2) OfiSKCDitfc 
H/K^3-l -0- 

(il, ^3 = 3 l/l ) fr*. i«3(Ox* 

rSj^i-ftL x^T-f ^DU>Xl 0(Ox?jlfi]<7)gWx<5: 
Wx+2As^Lx -<3> 

tL @*3COx^Jfi)<7)^ffiLx (=W*|fiJH*hry^ 
Ax) IBX0>y*fil0Tl"ttLy (=fr»lPliB* 
fAy) £©Jt*. 

Ly/Lx= (2^3-1) / (2/"3) -ffl 

04 (b) tc^-TcfcoiC, T-f£nl/>Xl 0<7>U>X 
JBtfO 6 ft Jg<Z)£TOi20gS *m L < T£ £#IC 6 ft 

^cD±T^Mft a 1 tmv> 4 o^sft a 2 £*n-en 
a? 91^132° 

^2=114° 

£T5. £6i:,HX3©x#lft©tfttLxi:y#|S|® 

^£Ly<t:(DJt£, 

Ly/Lx^0.77 -® 

XI 0a>H«-<oa**tt**<ft-5. 
[0 0 2 8] 05 (a) (b) (c) «T>f/7DU>X 

0*54 tl©7>f ^ □ U >X7 K 8 feHT© i i 

)i&&?B&LtLmmum&&9<D%m£mzmwu®L 

Rttf) S3-f-{>m (05 (a) ) 0 ^^T, 
C©«/hU>Xffltt» 1 2 0*B(C7* ^TX^^S^a 

« (6ft^) <0I/>XS«1 3^*ftft6ns«fc5(C/^ 
^-->yr^<h^lC^»(DU>X^W 1 3Sri^E 

.40 2 a s cTXgwgiriSn 1 ZBhttz ms (b) > . r?^ 

U>X#ttl 3^^-^LTfSifi^-ti-^i:, SfflL 

Acu>x^«i 3oaffi*«diffit4o, ^oaB^fiffi 

<7)T<^DU>X1 OSr^riEr* (05 (c) ) . 
[0 0 2 9] CV>£o\ZLTl>>Xmtl 3£®M2i£ 
St, k>X»tt 1 3C04 3 ^^®^^lC*oT^0± 
^0, 03 (a) (b) (c) IC^L£cfc5/<(:U>X^ 

XI O0*&<D®*£6ttZt* T<^DU>X10 
50 ©affi(CfcW*xtt^|fiJOft**gRx&^ytt»|fiJO 



9 

Rx= (d 2 + (Wx/2) 2 ) / (2d) 
Ry= (d 2 + (Wy/2) 2 ) / (2d) 
Ifc^oT, T< £OU>Xl 0(Dxtt^[6]O^i4Wx 
ty»ll*|Pl©itttWy€rSS«fL<LT*ntf, T-f^ 

□ U>X 1 0 0£®<Z)xttJ7j|6]tf)ffi5£¥gR x iyllS 

□ U>X 1 0 0#jSl«iiS:/hS < T£*. 

[0 0 3 0] St, ±E©J:3l;:l'>X*ttl 3«r«H 
fctf^aJSttTV-f 9 DU>X7 U-T 8 £Ki§-f £<!: 
U>X## 1 3P B 1<Z)Kffi 1 1 ©^2 A s £31^&<l 
KLT*5< 0, U>X«»1 3^)^iifi^tcBS 

T*l/>XSttl 3H*3&«Ht&LTU>X««3&*Jit)n 

aU>Xl OPQOIftmi lttS<Tt>J:tr>. 
[0 0 3 1] 0 6 (a) (b) £□^>X7^'f 
8^Z)Sg:£ft£;K-r&^®0T<&£. V-f £DU>Xl 0 

8fPlftV>f > D 1/>X7 U-f 8 SffliL, 06 (a) 
K«fc9, Sill 4±«C=!y^3&*K«tca:-5*T*ai 

u>X7U-r 8©*ii^«*iE¥snt-^^x^> 

[0 0 3 2] ^^11, 06 (b) IC^^H, rcO" 

#'J7-16t«TU 7*h*U7-16©±^&a 
^W®ttO^U7^UW^7XfiWiifil 7 
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